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(54) BUS CONTROL SYSTEM 

(57)Abstract 

PURPOSE: To enable a data processor to continue to operate without 
any stop even if data bus trouble occurs by performing degenerative 
operation which uses a normal data bus in case of the data bus 
trouble occurrence. 

CONSTITUTION: The data processor is a computer system consisting 
of a system bus 10, a CPU 1 1 f input/output units 12, 13..., and those 
CPU 1 1 and input/output control units 12, 13„. are mounted on a 
mount panel and connected to the system bus 10 respectively. Here, 
the degenerative operation which utilizes the normal data bus is 
performed if the data bus trouble occurs. Consequently, even if the 
data bus trouble occurs, the data processor can continue to operate 
without any stop. 
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SPECIFICATION 

1. TITLE OF THE INVENTION 

Bus Control System 

2. CLAIM 

In a data processor wherein a plurality of 
input/output control units and a CPU are coupled to each 
other via system buses, a bus control system comprising: 

a plurality of data buses which are arranged between 
said plurality of input/output control units and said CPU 
to independently execute transmission and receiving of 
data ; 

fault detecting means for detecting a fault that may 
occur in those data buses for each bus; and 

bus control means which, upon the detection of a 
fault by said fault detection means, controls the data bus 
concerned in an inactive status and also switches data 
transfer by said data bus concerned over to data transfer 
by another data bus; 

wherein, when a data bus fault occurs, a 
degenerative operation utilizing a normal bus is performed. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Objects of the Invention] 



2 

(Utilization Field in Industry) 

The present invention relates to a bus control 
system, and more particularly to a data bus control system 
in a data processor consisting of a plurality of 
input/output control units and a CPU that are coupled via 
system buses . 

(Prior Art) 

With data processors in general, a plurality of 
input/output units and a CPU are coupled to each other via 
system buses, and an occurrence of a fault in a system bus, 
more specifically in a data bus, may likely result in an 
operational stop of the system. 

A data bus fault will lead to data errors including 
a case where a data logic to be delivered through the data 
bus is determined to be almost unchangeable. Such fault 
will be triggered, for example, in respective input/output 
units, as a result of a failure in a circuit such as a 
transceiver circuit which is connected to the data bus or a 
pre-stage circuit of the transceiver circuit. 

More specifically, if a fault occurs in the 
transceiver circuit, for example, an input/output control 
unit which incorporates the transceiver circuit becomes 
unable to transmit desired data. As a result, other 
input/output control units and the CPU will present 
abnormal operations since they receive wrong data that are 
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transferred via the data bus. Therefore, a data bus fault, 
or a failure in the transceiver circuit that is connected 
to the data bus constitutes a fatal fault in the data 
processor, and the occurrence of such fault will 
immediately result in an operational stop of the system. 

As described in the above, conventional data 
processors have a disadvantage that the operation of a data 
processor has to be stopped in case of the occurrence of a 
data bus fault, since the fault affects the entire data 
processor . 

(Problem to be Solved by the Invention) 

Conventional data processors have a disadvantage 
that the operation of data processor has to be stopped in 
case of the occurrence of a data bus fault, since a data 
bus fault affects the entire data processor. 

It is therefore an object of the present invention 
to overcome the above drawback of the prior art and to 
provide a bus control system which can continuously execute 
data processor operations without stopping the operation 
even if a data bus fault occurs. 
[Constitution of the Invention] 

(Means and Operations to Solve the Problem) 

According to the present invention, in a data 
processor wherein a plurality of input/output control units 
and a CPU are coupled to each other via system buses, a bus 
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control system comprises: a plurality of data buses which 
are arranged between said plurality of input/output control 
units and said CPU to independently execute transmission 
and receiving of data; fault detecting means for detecting 
a fault that may occur in those data buses for each bus; 
and bus control means which, upon the detection of a fault 
by said fault detection means, controls the data bus 
concerned in an inactive status and also switches data 
transfer by said data bus concerned over to data transfer 
by another data bus; wherein, when a data bus fault occurs, 
a degenerative operation utilizing a normal bus is 
performed . 

With the bus control system of the present invention, 
among a plurality of data buses, a specific data bus having 
a fault is controlled in an inactive status of a high 
impedance, for example, and therefore, the transfer of 
wrong data can be prevented even if the data bus fault is 
attributed to whichever input/output control unit. In 
addition, other input/output control units and the CUP will 
not be affected by the fault. Furthermore, if any fault 
occurs, the system can be switched over to a degenerative 
operation using a normal data bus, and the operation can be 
continued without stopping the operation of the data 
processor . 

(Embodiment) 
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Preferred embodiments of the present invention will 
now be described in detail with reference to the 
accompanying drawings . 

Fig. 1 is a drawing illustrating a configuration of 
a data processor in accordance with a preferred embodiment 
of the present invention. 

The data processor is a computer system including 
system buses 10, a CPU 11, and input/output control units 
12, 13 and those CPU 11 and input/output control units 

12, 13 ... are mounted on a mount panel that is not shown on 
the drawing and connected to the system bus 10 respectively. 

The system buses 10 includes, as usual systems, a 
data bus, an address bus and various control lines, but as 
illustrated in the drawing, two separate data buses of DB1 
and DB2 are provided for the present invention. The data 
buses DB1 and DB2 are respectively of an 8-bit 
configuration. In addition, as part of a group of control 
lines, a control line CI which is used to give an inactive 
control of the data bus DB1, and a control line C2 which is 
used to give an inactive control of the data bus DB2 are 
provided . 

The data buses DB1 and DB2 are connected to a two- 
way driver (transceiver) which respectively corresponds to 
the CPU 11 and input/output control units 12 and 13. The 
control line CI is connected to an enable terminal EN of 
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the two-way driver, to which the data bus DB1 is connected, 
of the CPU 11 and the input/output control units 12 and 13. 

The CPU 11 controls the entire data processor and 
executes various calculations, and is so configured to 
incorporate a controller 11a, a first two-way driver TR1 
and a second two-way driver TR1 ' on a printed circuit board. 

The first two-way driver TR1 is connected to a first 
data bus DB1 and executes the transmission and the 
receiving of, for example, 8 -bit data for the data bus DB1 . 
The two-way driver TR1 is provided with the enable terminal 
EN, and the control line CI is connected to the terminal EN. 
More specifically, when an L-level control signal is 
received from the control line CI at the enable terminal EN, 
the first two-way driver TR1 is controlled to be an active 
status to transmit and receive data for the first data bus 
DB1 . While, when a H-level control signal is received from 
the control line CI, the driver TR1 is controlled to be an 
inactive status to set the first data bus DB1 in the high- 
impedance (Hi-Z) status. 

Likewise, the second two-way driver TR1 ' is 
connected to the second data bus DB2 to execute the 
transmission and the receiving of, for example, 8 -bit data 
for the data bus DB2 . The two-way driver TR1 ' is provided 
with another enable terminal EN, and the control line C2 is 
connected to the terminal EN. More specifically, when an 



L-level control signal is received from the control line C2 
at the enable terminal EN, the first two-way driver TR1 ' is 
controlled to be an active status to transmit and receive 
data for the second data bus DB2 . While, when a H-level 
control signal is received from the control line C2 , the 
driver TR1 ' is controlled to be an inactive status to set 
the second data bus DB2 in the high- impedance (Hi-Z) status 

The controller 11a is constituted of a micro- 
computer and other devices and executes tasks including 
various controls regarding the data transfer, and the 
monitoring of faults on the data buses DB1 and DB2 . For 
example, when a 16 -bit data transfer is being executed by 
using both of the data buses DB1 and DB2, if a fault is 
detected on the data bus DB1 , the controller 11a changes 
the control line CI to the level H from the level L and set 
the two-way driver that is connected to the data bus DB1 in 
the inactive status. Thereafter, in order to make the data 
bus DB2 take over the transfer of 8-bit data on the data 
bus DB1, the controller 11a transfers the data in an 8-bit 
unit in a time- sharing manner by using the data bus DB2 . 

The input/output control units 12 and 13 are 
provided to control, under the control of the CPU 11, 
external input/output units that are not shown on the 
drawing, and comprises, as is the case with the CPU 11, a 
first two-way driver TR2 which is connected to the first 
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data bus DB1 and a second two-way driver TR2 ' which is 
connected to the second data bus DB2 . 

More specifically, the first two-way driver TR2 of 
the input/output control unit 12 is connected to the first 
data bus DB1, and executes the transmission and the 
receiving of, for example, 8-bit data for the data bus DB1 . 
The two-way driver TR2 is provided with an enable terminal 
EN, and the control line CI is connected to the terminal EN. 
When an L-level control signal is received from the control 
line CI at the enable terminal EN, the first two-way driver 
TR2 is controlled to be an active status to transmit and 
receive data for the first data bus DB1 . While, when a H- 
level control signal is received from the control line CI, 
the driver TR2 is controlled to be an inactive status to 
set the first data bus DB1 in the high - impedance (Hi-Z) 
status . 

Likewise, the second two-way driver TR2 ' of the 
input/output control unit 12 is connected to the second 
data bus DB2 to execute the transmission and the receiving 
of, for example, 8 -bit data for the data bus DB2 . The two- 
way driver TR2 ' is provided with another enable terminal EN, 
and the control line C2 is connected to the terminal EN. 
More specifically, when an L-level control signal is 
received from the control line C2 at the enable terminal EN, 
the second two-way driver TR2 ' is controlled to be an 
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active status to transmit and receive data for the second 
data bus DB2 . While, when a H-level control signal is 
received from the control line C2 , the driver TR2 ' is 
controlled to be an inactive status to set the second data 
bus DB2 in the high - impedance (Hi-Z) status. 

Fig. 2 is a drawing illustrating an example of 
specific configuration of the controller 11a, 

The controller 11a includes a 16-bit register Rl, a 
first and a second selectors SI and S2, and a switching 
control circuit SW . 

The register Rl retains data which are to be 
transmitted by a CPU 11 via a data bus DB1 and a data bus 
DB2 , and 8-bit data (L) located at the left side of the 
register Rl is supplied commonly to the selectors SI and S2 . 
Also, 8-bit data (R) located at the right side of the 
register Rl is supplied commonly to the selectors SI and S2 . 

The selector SI is designed to select the right-side 
8-bit data (R) when the selector receives a first selection 
signal SEL1, and to select the left-side 8-bit data (L) 
when the selector receives a second selection signal SEL2 . 

On the other hand, the selector S2 is designed to 
select the left-side 8-bit data (L) when the selector 
receives a first selection signal SEL1, and to select the 
right-side 8-bit data (R) when the selector receives a 
second selection signal SEL2 . 
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The switching control circuit SW is provided to 
monitor errors on the data buses DB1 and DB2 and to control 
the selectors SI and S2 . Usually, the circuit sequentially 
outputs the first selection signal SEL1 to transmit the 
right-side 8-bit data (R) to the two-way driver TR1, and 
transmit the left-side 8-bit data (L) to the two-way driver 
TR1 ' . Furthermore, if the circuit has detected any fault 
on the data bus DB1 , for example, the circuit sets the 
control line CI to the level H and sets the data bus DB1 to 
the high impedance status. Also, the circuit alternatively 
outputs the first selection signal SEL1 and the second 
selection signal SEL2 to alternatively transmits the right- 
side 8-bit data (R) and the left-side 8-bit data (L) to the 
two-way driver TR1 ' . 

Next, referring to a timing chart of Fig. 3 and a 
flow chart of Fig. 4, operations for data bus fault 
monitoring and data transfer switching will be described. 

The CPU 11 always monitors the data buses DB1 and 
DB2, and in this monitoring process, data are first 
received from a corresponding bus via the two-way drivers 
TR1 and TR1 ' (Step SI). 

Thereafter, the received data will be checked by 
means of a well-known parity check method and so forth for 
the judgment if any parity errors have occurred (Step S2) . 

For example, if a bus error is detected on the first 
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data bus DB1 , an error flag corresponding to the clata bus 
DB1 will be set whenever such error is detected, to 
increment the value of the flag (FLG) concerned (Step S3) . 

Then, a judgment is made for every specified period 
of time as to if the FLG value is 1 or below (Step S4) , and 
if the value is 1 or below, the data reception will be 
performed again to maintain the detection accuracy of fault 
occurrence. The data reception implies a re - at tempting 
process wherein the CPU 11 transmits the same data again 
and detects the responding status again. 

On the other hand, if the FLG value is 2 or over, 
the CPU 11 acknowledges that a bus error has occurred 
without doubt and executes a process to separate the data 
bus on which the error has been detected (Step S5) . 

In this separation process, if an error (for example, 
an error that the data bus DB1 is fixed at the level L as 
illustrated on Fig. 3) has been detected on the data bus 
DB1, for example, the control line CI will be switched over 
to the level H from the level L, whereby the data bus DB1 
is put in the inactive status of high impedance. 

Then, in order to make the data bus DB2 take over 
the data transfer on the data bus DB1, the switching 
control circuit SW shown in Fig. 2 alternatively outputs 
the first selection signal SEL1 and the second selection 
signal SEL2 to alternatively transmit the right-side 8-bit 
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data (R) and the left-side 8-bit data (L) to the two-way 
driver TR1 ' , and also transmit the data (R) and the data 
(L) to the data bus DB2 in a time - sharing manner. 

Thereafter, from the fact that the data bus DB1 has 
been set to the high impedance status or the control line 
CI has been set to the level H, the input/output control 
units 12 and 13 acknowledge that the data bus DB1 cannot be 
used, whereby a degenerative operation using the data bus 
DB2 is executed. 

With the present preferred embodiments, as stated in 
the above, since the data bus on which a fault has occurred 
is set and controlled in the high- impedance status, the 
transfer of wrong data can be prevented even if the data 
bus fault is attributed to whichever two-way driver of the 
input/output control unit, and other input/output control 
units and the CUP will not be affected by the fault. In 
addition, if such a fault has occurred, the system can be 
switched over to a degenerative operation using a normal 
data bus, and the operation can be continued without 
stopping the operation of the data processor. 

Although the description has been made in the above 
on a case where a fault monitoring mechanism for data buses 
is arranged only in the CPU 11, it is of course possible to 
arrange the mechanism, which is similar to the circuit of 
Fig. 2, in the input/output control units 12 and 13. 
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[Effect of the Invention] 

As described in the above, according to the present 
invention, it is possible to continuously perform the 
operation of a data processor without stopping the 
operation even if any data bus fault has occurred. 

4 . Brief Description of the Drawings 

Fig. 1 is a block diagram showing a configuration o 
a data processor which employs a bus control system 
according to a preferred embodiment of the present 
invention ; 

Fig. 2 is a block diagram showing an example of a 
specific configuration of the CPU incorporated in a data 
processor of Fig. 1; and 

Figs. 3 and 4 are respectively drawings to describe 
the bus control operation of the data processor of Fig. 1 

11 ... CPU 

12 , 13 ... input/output control unit 
DB1, DB2 ... data bus 

TR1 , TR2 ... two-way driver 
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